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.SDM(AB7 

Enook-llmltea;;perfbanBaju>e datft f or. varlcnip fuels -were obtained 
In 7-3 asd 7-4 eogiiaes at ataadaird operating coodltloiiB. Trlptaoe, 
hot-acid octane /v dllBopropgrl, sabhexanei mixed xylenes » oianenej 
'bensene^ toluene, and methyl tert -hutyl ethtf vere Invest l^iated In 
0- to 100-percent 1)101118 vlth -virgin haee stock, aviation alkyle-'t^e , 
and oms-pass oatalfiilc Btock; Isopentane In 0- to 60-pereent hlende 
vlth virgin 'baBe^..6tobk and In 0- to 40-percent hlenda with aviation 
allgrlate and one-pass catalytic stock was also investigated. All 
fuels and hlends were leaded to 4 ml TEL per gallon. 

Laboratory Inspection data vere obtained for all pure fuel 
stocks and blends. 

Besults of -the .7-3 engine study Indicated that methyl tert -"butyl 
ether I neohexane, tzrlptane, and dllsopzopyl vero t>ie most satlsfac- 
tozy "blending agents for Increasing the lean-ml^T.-ore knock -limited 
perf oznazice . Besults. of the 7-4 engine st/udy ludica-ted that methyl 
J;S2ji,-hutyl ether and toluene vere the most satlsfactozy "blending 
agents for Inoreaslng the ri(di-mlxtuz« knock-limited pezfozmance. 



INTHDDUCl'lON 

An Investigation Is "being conducted at the Cleveland laboratory 
of the HACA In order to. eveJ.uate the advantages In knock-llmlted engine 
perfozmanoe to he gained by the use of hlgh-antlknock ccmpounds as 
ecnponents of aviation fuel. As part of the program, "binary hlends 
of 10 con^pounds "blended vlth each of three base fuels vere tested In 
7-3 and 7-4 rating engines. These compounds, the "base fuels, azid the 
"blend oooacenfamtlans are listed In the following ta"ble: 
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Percentage In base fuel 


Conpcman'tr 


"baee 
Btook 


Aviation 
Alkylate 


0ne'*pM8 

catalytic 

stock 


Trlptane (2,2j3-trJtaieth7lbi]tanen 
Hot-euold octaiie J 


60,100 - 


0,20,40,60, 
80,100 


0,20,40,60, 
80,100 


IsopentaDB (2^tliyl1)utane) 


0,20, 
40,60 


. ^0,20,40 


0,20,40 


BllBopropyl (2,3-dlnethyll)utaiie)l 
Neohexane (B^Z-dlnettaylbatane) ; 
Mixed acylenes 

Gumese ( Ispprqpiyl'benzene ) > 
Benzene 

Toluene (stettiylbenzezie) 
Methrl ^p^jl^-lutyl ether j 


0,20,40 
60,60,100 


0,20,40,60, 
80,100 


0,20,40,60, 
60,100 



'AH blends and pure fuel stocke vere leaded to 4 ml TEL/gal . 



The fuel base stocks and hlgh-perfannanoe eoiQpounds vers obtained through 
the Amy Air Forces, Air Technical Service Comnand. 

The puxpose of the present report Is to Bunanarlze In the fom of 
tables and figures the F-3 and F-4 perfoznance data and the laborator7 
Inspection data for all of the blends tested. 



APFAP/^T08 USD TEST FBOCmiRE 

The blends and blending agents vere tested In F-3 and T-4 rating 
engines (CBC designations P-3-544 and F-4-443) . The 7-3 engine vas 
provided vlth a barcnetrlcallj controlled dry-air supply Instead of 
the dehySratlng Ice tower, The F-4 engine vas Installed vlth a 
10636QD platan Instead of a 1063600 piston and vas provided vlth a 
cathode-ray oacllloseofpe In conjunotlon vlth a magnetostriction 
pickup unit for detecting Imock. In the 7-4 engine tests, the fuel- 
air ratio vas eixrlched froa 0.055 to a value past that at vhlch oax- 
Smm. knpok-llDlted Indicated mean effective pressure vas obtained unless 
the limit of fuel flov vas reached or the test fuel prelgnlted. 

Because of the Bumerous fuel blends tested, the 7-4 ratings vore 
estimated Trcan. a reference -fuel franevork (fig. 1). All of the 7-4 
perfomanoe ratings for the fuels vere estimated fran. the reference - 
fuel Aramevork In figure 1 vlth the exception of the ratings for the 
three base fuels, vhlch vere obtained by standard 7-4 procedure and are 
superimposed on figure 1. 
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■ ■ Laboratory laapeotlon. data .olitalned for alJ. pure fuel stooks and 
for all bleDds are presented In teAle I. Ta'ble II llBts the F-3 and 
laiock-liBilted T-4 perfomBnce ratings for the fuels tested • Peirfom- 
ance nxoniberB are given for all values "belcv 161. Ferfoznance nunbeirs 
T)etiieen 161 and 200 irsre estlnated l>y multiplying the perfoxnanoe 
nuniber of S-3 reference fuel plus 6 ml ZEL per gal Ion ty the ratio of 
the kDodE-llmlted Indicated mean effective pressure of the test fuel 
to the knock-llffllted Indicated mean effective pvessure of S-3 refer- 
ence flul plus 6 ml a!EL per galloa. 

Figure 2 shove the day-to-day variation of the F-4 engine. 
Figures 3 to 12 present the knock-limited perfoxnance data for hlnaxy 
hlends of the 10 hlgh-antUmook ccnrpounds with each of the three hase 
fuels. With the exception of the data for fuels and fuel blonds 
showi In figures 3(a) and (h); 5(a), (b), and (o); 6(a) and (b); 
9(a); and 11(a), each group of tests of an antiknock ccniponent and 
one base fuel were made on a single operating day. 

The data presented In figure 2 allow an estimate of the npro- 
duclblllty of the F-4 rating engine. For each of the three base 
fuels, the average Indicated mean effective pressure, the arithmet- 
ical mean deviation frcm the average Indicated 'mean effective 
pressure, and the ratio of arlttametlcal mean deviation to average 
indicated mean effective pressure (oppressed as percentage) have 
been calculated. The results are suamarized in table HI. A curve 
(fig .13) faired through the weighted averages of the percentage 
mean deviations of the three base fuels shows that knock-limited 
perfonnance tests In an F-4 engine are considerably less reproduc- 
ible at low fuel-air ratios than at high ratios. 

Testing of each of the arcsnatios (mixed xylenes, cunsns, ben- 
zene, and toluene, data presented In figs. 8 to 11) In the F-4 
engine caused severe burning of the second piston land and excessive 
ring wear. The following table indicates the ring wear that re- 
sulted traa. aromatic blending agents as ccoipared with the wear that 
resulted fixm parafflnlo blending agents: 



4 



BACA MR No. E4E27 



Engine Blenfllng Bljog-gap clearance 




time tested Compression rlxigs f Oil rings 




^ 0.020 0.020 0.020 0.018 0.018 

150 Paraffins .042 .045 .078 .035 .050 

70 Mixed xylenes .lOO .118 .121 .058 .066 

80 Methyl tert-"butyl .loo .153 .189 .072 .057 



ether and henzene 



54 Toluene .125 .132 .161 .078 .074 



^Mazlmim rlng-ge^ clearances specified for T-4 xatlng engine. 



OF BES5IILTS 



Besults of knock-limited perfoxnance tests of 'blnazy hlends of 
10 high -antiknock compoiindB vlth each of threo haso fuels In F-3 and 
F-4 rating engines are summarized as follovs: 

1. "Posts "by the r-3 rating method indicated that methyl tert - 
butyl ether, noohexane, trlptane, and dllsopropyl voro the most 
satisfactory "blending agents for increasing the lean-mixture knock- 
limited perfoxnance . 

2. Tests hy the F-4 rating method Indicated that methyl ^j3£t- 
hutyl ether and tolueno vore the most satisfaatory 'blondirg agents 
for Increasing tho rich -mixture knock-llmlted performance . 

3. Inspection tosts indicate that all hlcndlng agents examined 
can he used in aviation-fuel hlends without digression from present 
Azmy-ITavy fuel specifications. The concentrations in ^ich any 
given "blending agent can he used vlll necessarily he detozmined hy 
specific properties such as heat of ccmhustlonj freezing pointy and 
volatility. Mixed xylones> cumone, henzene, tolueno, and methyl 
tert -hutyl ether had low heats of ccmhustion; trlptano, mixed 
xylenes, and henzeno hod high freezing points; isopentano, noohoxone, 
methyl tert -hutyl ether; end dllsopropyl had high Beld vapor presstn?es. 



Aircraft Engine Be search Laboratory, 

National Advisory Ccmolttee for Aeronautic Sf 
Cleveland, Ohio, Novemher 27, 1S44. 
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NATIONAL ADVl SORY '""^ ^ ' "SPECTIOH DATA FOR PORE 

COMMITTEE FOR AERONAUTICS [The followine abbreviations are used throughout the table: 

one-pass stock Tor one-pass catalytic stock; 





Fuel composition 






A.S.T.M. distillation 


data 






Fuel 


Components 


TEL 

con- 

cen- 

tra- 

tlon 

(ml/ 

K«l) 


Initial 
boiling 
point 

t Op \ 


lOjf 

point 

(°F) 


40jS 

point 

(°F) 


sojS 

potht 
(op) 


90^ 
petnt 

(Op) 


Final 
boil- 
ing 
point 
(°F) 


Sum of 
10 and 

505{ 
pol nt s 
(°F) 


Resi- 
due 
(per- 
cent ] 


Lose 
(per- 
cent ) 


A- 2 03 


VBS 


0 


114 


145 


172 


leo 


229 


298- 


326 


0.4 


1.1 


A-118 
A-e03 


50^ alkylate 4- 60^ VBS 
Alkylate 


4.04 

0 


112 
113 


150 
160 


188 
215 


200 
226 


254 
272 


336 
364 


350 
386 


0.7 
.5 


1.1 
1.0 


A-13Z 
A-116 
A-119 


305S one-pass stock + 70^ VBS 
505S one-pass stock + 50% VBS 
aojb ona-paas stock + 2oj5 VBS 


4.08 
4.06 
4.05 


112 
103 
116 


140 
134 
130 


170 
170 
171 


182 
184 
190 


251 
269 
286 


319 
321 
326 


322 
318 
320 


0.5 
.5 
.4 


1.3 
1.0 
1 .4 


A- 122 
A-n7 
A- 121 
A-2t>l 


30^ one-pass stock + 70^ alkylate 
5C^ one-pass stock + 505^ alkylate 
8C^ one-pass stock 20j( alkylate 
One-pass stock 


3.96 
4.00 
4.04 

0 


110 
105 
106 
105 


147 
140 
131 
128 


202 
194 
181 
170 


218 
213 
204 
193 


272 
280 
288 
287 


345 
341 
334 

332 


365 
353 
335 
321 


0.6 
.6 
.7 
.5 


1.2 
1.0 
1.3 
1.0 


A-136 
A-137 
A-138 


20)6 trlptane + BOf VBS 
40% trlptane + 60f VBS 
6Qi trlptane + 4<W VBS 


4.10 
4. OS 
4.08 


124 
128 
142 


ISO 
156 
162 


172 
172 
174 


178 
177 
176 


218 

205 
194 


299 
287 
274 


328 
333 

338 


0.7 
. 6 
.7 


0.8 
.6 
.5 


A-272 
A-273 
A-274 
A-27S 


203o trlptane + 80?« alkylate 
4C^C trlptane + 60% alkylate 
6^ trlptane + 40% alkylate 
eoji trlptane 20% alkylate 


(d) 
(d) 
(d) 
(d) 


122 
130 
144 
158 


164 
167 
169 
172 


202 
192 
183 
178 


210 
198 
188 
180 


259 
251 
230 
202 


346 
335 
326 
296 


374 
365 
357 
352 


0.9 
.7 
.8 
.8 


0.6 
.8 
.7 
.2 


A-276 
A-277 
■A-278 
A- 279 
A-206 


20)( trlptane + 80^ one-pass stock 
4^ trlptane + 60% one-pass stock 
6C^ trlptane 4 40% one-pass stock 
8Cif> trlptane + 20% one-pass stock 
Trlptane 


(d) 
(d) 
(d) 
(d) 
0 


107 
120 
128 
141 
172 


136 
147 

156 
166 
174 


172 
174 
174 

177 
174 


186 
183 
179 
179 
174 


281 
275 
234 
196 
175 


321 
320 
316 
304 
180 


322 
330 
335 
345 
348 


0.4 
.9 
.4 
.5 
.4 


1.4 
.9 
.6 
.5 
.8 


A- 3 97 
A-398 
A-399 
A-400 


ZOi dllsopropyl + SOf VBS 

40% dllsopropyl + 60^ VBS 
60% dllsopropyl -t- 4055 VBS 
8C^ dllsopropyl + Z0% VBS 


(d) 
(d) 
(d) 
(d) 


120 
1S3 
12S 
130 


143 

138 
138 
136 


160 
151 
146 
140 


168 
156 
148 
142 


224 
214 

197 
165 


287 
285 
268 
254 


311 

286 
278 


0.9 
' .7 
.9 
.7 


0.8 

1.1 

1.0 


A-406 
A-406 
A-407 
A- 4 08 


20^ dllsopropyl -1- 80^ alkylate 
40% dllsopropyl + 60% alkylate 
6C^ dllsopropyl + 40^ alkylate 
80% dllsopropyl -•- 20f alkylate 


(d) 
(d) 
(d) 
(rt) 


120 
12G 
127 
130 


151 
140 
140 
136 


187 
155 
ISO 
141 


202 
162 
156 
143 


263 
252 
246 
208 


344 

330 
322 
295 


353 
302 
296 
279 


1.1 
1.2 
1.1 
1.0 


0.7 
.3 
.6 
.6 


A-401 
A-402 


Z0)< dllsopropyl + 80^ one-pass 
stock 

40^ dllsopropyl -f 60^ one-pass 
stock 

60^ dllsopropyl 4 403^ one-pass 

stock 

80^ dllsopropyl 4 20^ one-pass 

stock 
Dllsopropyl 


(d) 
(d) 


112 
117 


132 
139 


157 
150 


172 
157 


287 
277 


322 
321 


304 
290 


0.5 
.8 


1.5 
.9 


A- 4 03 
A-404 
A-433 


(d) 
(d) 
0 


121 
127 
132 


133 
134 
134 


143 
138 
135 


147 
140 
135 


257 
169 
136 


316 
305 
136 


280 
274 

269 


.4 

.7 

None 


1.2 
.7 
1.2 


A-411 
A-412 
A-415 
A-414 


20S( neohexane 4 80% VBS 
4(^ neohexane 4 60% VBS 
neohexane 4 40% VBS 
8(^ neohexane 4 2C^ VBS 


(d) 
(d) 
(d) 
(d) 


118 
118 
113 
IW 


138 
133 
127 
123 


157 
145 
135 
126 


166 
151 
138 
128 


227 
219 
201 
161 


289 
285 
266 
241 


303 
284 
265 

251 


0.9 
•8 
.6 

.9 


0.9 
.9 
1.3 
1.1 


A-415 
A-416 
A-417 
A-418 


20j( neohexane 4 80^ alkylate 
4^S neohexane 4 60% alkylate 
60% neohexane 4 40% alkylate 
8(^ neohexane 4 20% alkylate 


(d) 
(d) 
(d) 
(d) 


116 
117 
116 
116 


146 
134 

125 
122 


183 
157 
136 
127 


203 
169 
142 
129 


265 
257 
247 
220 


345 

332 
322 
290 


349 

303 
267 
261 


1.1 
1.2 
1.1 
.9 


0.8 
.8 
1.1 
1.4 


A-420 
A-421 
A-422 
A- 4 23 
A-500 


20fo neohexane 4 80^ one- pass stock 
4C^ neohexane 4 60% one-pass stock 
60% neohexane 4 40% one-pass stock 
80% neohexane 4 ZOji one-pass stock 
Neohexane 


(d) 
(d) 
(d) 
(d) 
0 


107 
110 
112 
116 
119 


127 
125 
121 
120 
120 


151 
140 
130 
125 
120 


167 
148 
134 
126 
120 


283 
275 
259 
181 
121 


323 
318 
313 
302 
123 


294 
273 
255 
246 
240 


0.6 
.5 
.6 
.6 
None 


1.3 
1.4 
1.2 
1.6 
1.2 


A- 123 
A- 124 
A-134 


20^ isopentane 4 80^ VBS 
40% Isopentane 4 BOf VBS 
60)1 Isopentane + tOf VBS 


4.06 
4.06 
4.16 


102 
96 
90 


122 

ice 

98 


148 
124 
106 


160 
154 
110 


224 
216 
200 


297 
291 
266 


282 
242 
208 


0.7 
.7 
.8 


1.3 
2.8 
2.4 


A-37S 
A- 376 


209( Isopentane 4 BOf alkylate 
40% Isopentane 4 6af alkylate 


(d) 
(d) 


104 
97 


127 
110 


176 
134 


208 
164 


262 
256 


544 
55S 


335 
264 


0.9 
.7 


2.0 
1.4 


A-388 
A-389 
A-209 


20^ Isopentane 4 80^ one-pass stook 
40% Isopentane 4 SOjC one-pass stook 
Isopentane 


(d) 
(d) 
0 


loe 

96 
80 


118 
106 
82 


146 
121 
86 


167 
129 
86 


288 
878 
90 


322 
318 
92 


286 
236 
168 


0.4 
.6 
None 


2.4 
2.1 
3.6 



Estimated by change in refractive index following adsorption on silica gel. Correction made for olefins. 
^Calculated by using aTerage nolacular weight froo distillation ourve (Onlvepsal Oil Produots 
Method H-173-40). 
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PDO. SrOOKS MD FOR TCU BWRS 

VBS for virgin taae Bteckj alkylate for aylatlon alkylate; 
and Wn cthBP for nathyl tcrt- outyl ether.j 



Fuel 


Spas if lo 
0«viey 
at eoP P 


Coppcp- 
dlsh 

(««/ 
100 ml) 


Raid 

vapor 
pressure 
(Ib/sq 
In.) 


Aromatic* 
(percent 
by *o1um) 


Freezing 
point 
(op) 


Hydroeen- 

earbon 

ratio 


Net heat 
of e ox- 
bust ton 
(Btu/lb) 


Refractive 
Index 

"d 

at 68® F 


Bronlne 

ntuber 

(eg/g) 


Olefin*^ 
(percent 
by weight) 


A-aoe 


0.713 


— 


6.9 


7.3 


Below -76 


0.175 


19^000 


1 eSSSQ 


2,8 


1 .7 


A- lis 

A-203 


0.707 
.698 




6.9 
4.7 










laS9S7 

1.3928 






2 


If one 


Below "76 


0.189 


19,100 


0.2 


0.1 


A-13S 
A-116 
A- 119 


0.723 
,727 
.735 




6.0 
7.1 
7.4 










1 •4043 
1 •4060 
1 .4141 
















































A-122 
A- 117 

A- 121 
A-204 


0.718 
.721 

.732 
.739 




5.8 
6.5 

7.2 
7.9 










1 «400S 
1*4 051 
1 ■4123 
1 •4177 




































24 .fl 




0 155 


18 700 


30*4 


17 • 6 




A-*136 

A-137 
A- 138 


0.712 
.707 
.704 




6.0 
S.3 
4.6 




Below ~76 

n*l rail — *7R 

^ Be low *7G 






1 .3969 
1 e3959 
1 .3938 










































A- 272 
A— 273 
A-874 
A- 275 


0.701 
.701 
.700 
.699 




4.4 

4.1 
4!o 
3.6 




Below "76 
Below *76 
Below ~76 
Below -76 




































































A- 276 
A- 277 

A-278 
A-279 
A-206 


0.734 
.725 
.716 
.710 
.694 




6.7 
5.9 
5.1 
4.2. 
3.0 




Below -76 

DC X OW " f \j 

Below -76 

Ra 1 r\\\J mm Tt^ 

DC X OW ( O 

-10 






















































1 




0.191 


19,200 


1.3896 












A-397 
A-398 
A-399 
A- 4 00 


0.705 
.695 
.686 
.677 




6.6 
5.8 
5.8 
7.0 
















































































A-405 
A-406 
A-407 
A-40e 


0,695 
1687 
.681 
.675 




5.5 
6i3 
6.4 
6.8 














































































A-401 
A-40e 
A-403 

A-404 
&.-433 


0.726 
.713 
.698 

.663 

.666 




6.9 
7.1 
7.2 
7.3 
7.4 
































































none 




BC^OW 


0 .196 


19»100 
















A-4H 
A-418 
A-413 
A'*414 


0.705 
.694 
.683 
• 678 




7.0 
7.5 
8.1 
9.1 


























- 






















































A-416 
A-416 
A* 417 
A-418 


0.693 
.686 
077 
!670 




5.9 
6.0 

7 »9 

sie 
















































































A-420 
A-621 

A-422 
A-4Z3 
A-600 


0.788 
.712 
.696 
.678 

.65e 




7.9 
8.3 

a.fi 

9.1 
9.7 
































































1 






0.197 


19,100 


















A-ies 

A-124 
A-134 


0.708 
.679 
.664 




9.3 
11.8 
14.4 










1.3907 
1.3822 
1.3738 
















































A-375 
A-376 


0.687 
.673 




8.4 
11.6 
















































A-3ee 

A-208 


0.720 
.699 
.8(4 




9.9 
12. S 
19.6 
































HCBe 




Sclow -76 


0.202 


19,100 


1.3M4 
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TABLE I - IHSFKCTIOK DATA FOR FTIRC FUEL 





Fuel composition 


A.S.I 


r.M. distillation data 


Fuel 


Components 


TBL 
con- 
cent 
t ra- 
ti on 
(ml/ 
gal) 


Initial 
boiling 
point 

(Op) 


10j< 

point 

(°P) 


40< 

point 
(°P) 


sof 

point 
(°P) 


90)C 

point 

(OP) 


Pinal 

boil- 
ing 
point 
(°P) 


Sum of 
10 and 
SOjf 
points 
(°P) 


Resi- 
due 
(per- 
cent ) 


Loss 
(per- 
cent ) 


A- 139 
A-140 
A-141 


20^ hot-aeld octane + BOf VBS 
icgi hot-aeld octane + 60% VBS 
eojd hot-acid octane + 40^ VBS 


4.10 
4.04 

4.02 


lie 

123 
122 


154 

166 
176 


134 

198 
209 


193 
206 
216 


232 
234 
234 


298 

290 
272 


347 

372 
392 


0.5 
.6 
.7 


1.0 
1.2 
.5 


A-367 
A-36a 
A- 36 9 
A-370 


20^ hot-acid octane + 80^ alkylate 
4C^ hot-acid octane + SO^ alkylate 
60)( hot-acid octane -i- *Of alkylate 
aoji hot-acid octane + 20^ alkylate 


(d) 
(d) 
(d) 
(d) 


112 
124 
132 
144 


169 
184 
193 

2oe 


210 
223 
224 
224 


225 
227 
226 
225 


259 
253 
243 

239 


341 
342 
315 
279 


394 
411 
419 
433 


1.2 
.8 
.8 
.8 


0.6 
1 .2 
1.6 
1 .4 


A-371 
A-372 


20J^ hot-acid octane -t- 80jC one-pass 
stock 

40^ hot-aeld octane + 60jC one-pass 
stock 

eojt hot-acid octane + 405C one-pass 
stock 

80/( hot— acid octane ^ 20/( one— pass 

stock 
Hot-acid octane 


(d) 
(d) 


114 

124 


142 

155 


189 
206 


208 
218 


282 
269 


388 

321 


350 

373 


0.4 
.6 


1.4 
1.4 


A-373 


(d) 


lis 


165 


215 


222 


250 


310 


387 


.8 


1.1 


A- 3 74 

A-205 


(d ) 
0 


129 
174 


195 

216 


222 
224 


824 

224 


240 

230 


294 

257 


419 
440 


,7 
.6 


.5 
.9 


A-14a 
A- 4 44 
A-44S 
A-446 


20^ mixed xylenes -I- 80^ VBS 
4<yji mixed xylenes + 60^ VBS 
60)1 mixe<l xylenes * 40^ VBS 
BOf mixed xylenes + 20^ VBS 


4.07 

(d) 
(d) 
(d) 


116 
122 
128 
140 


152 
167 
196 
220 


191 
215 
252 
266 


203 
232 
264 
270 


272 
277 
277 
278 


296 

288 
287 
283 


355 
399 
460 
490 


0.4 
.3 
.3 
.4 


o.« 

.5 
.4 
.6 


A- 149 

A-262 
A- 263 
A- 264 


20j! mixed xylenes + 80!C alkylate 
4CtJi mixed xylenes + 60^ alkylate 
60% mixed xylenes + 405C alkylate 
80% mixed xylenes + 20% alkylate 


3.96 
(d) 
(d) 
(d) 


121 
124 

130 
136 


176 

191 

217 
238 


234 
249 

262 
268 


242 

255 
266 
271 


276 
281 
280 
279 


348 

320 
306 

295 


418 
446 

483 

509 


0.8 
.5 
.5 
.8 


0.7 
1.3 
.5 
.8 


A-150 


20^ mixed xylenes '•' 80^ one-pass 
stock 

40^ mixed xylenes "t* 60^ one— pass 
stock 

60^ mixed xylenes + 40j( one-pass 
stock 

80^ mixed xylenes -f SOf one-pass 

stock 
Mixed xylenes 


4.10 


106 


146 


200 


230 


285 


515 


576 


0.3 


0.9 


A-266 


(d) 


115 


159 


244 


262 


284 


311 


421 


.8 


• 8 


A-267 
A-268 
A- 237 


(d) 
(d) 
0 


115 
126 
273 


154 
222 
275 


251 
273 
276 


264 

275 
276 


282 
280 
877 


303 
294 
278 


418 
497 

551 


.1 

.2 
.2 


1.1 
.8 
None 


A- 163 
A- 244 
A-246 
A-247 


20^ cumene + 80)( VBS 
*0f cumene + 60% VBS 
6^ cumene 4- AOJi VBS 
BC^ cumene + 20f VBS 


4.12 

(d) 
(d) 
(d) 


116 
123 
126 
ISO 


1S2 
161 
180 
228 


188 
218 
265 
296 


202 
238 
284 

298 


294 

300 
302 
306 


321 
330 
335 
339 


354 
399 
464 
526 


0.5 
.4 
.6 
.5 


0.7 
.9 
.6 
.6 


A-164 
A- 24 9 
A-260 
A-261 


20< ouraene + B0% alkylate 
iOf cumene + 60% alkylate 
60% cumene 4- iOfC alkylate 


3.99 
(d) 
(d) 
la/ 


116 
118 
124 
140 


170 
188 
206 
262 


234 
257 
271 
293 


244 

267 
230 
396 


300 
302 
304 
304 


548 
340 
359 
342 


414 

455 
486 
566 


0.7 
.4 
.5 

s6 


0.6 
.8 
.5 

C 

■ 9 


A-166 
A-253 
A-254 
A-25& 
A-238 


20% cumene + 80^ one-pass stock 
40% cumene + 6<yf one-pass stock 
60% cumene -f 4^ one-pass stock 
BOf cumene 4 ZOf one-pass stock 
Cumene* 


3.91 

(d) 

(d) 

(d) 

0 


106 
110 
120 
125 
293 


136 
144 

174 
216 
298 


203 
240 
285 
292 
300 


834 
268 

289 
895 
300 


899 
301 
303 
303 
SOS 


326 
330 
336 
340 
349 


370 
412 
463 
511 
698 


0.6- 
1.0 

.4 
1.0 

.5 


0.4 

1.0 
1.1 

1.0 

.5 


•A-170 
A-342 
A- 343 
A-544 


20^ benzene + BOf VBS 
40% benzene + 60% VBS 
6<yf benzene + 40% VBS 
80% benzene 20% VBS 


4.11 

(d) 
(d) 
(d) 


118 
126 
144 
148 


148 
154 
164 

168 


167 
168 
171 
172 


174 
173 
174 
174 


218 
204 
185 
179 


299 
286 
266 
8S8 


382 
327 
338 
542 


0.5 
.5 
.4 
.4 


o.s 

1.0 

1.1 

.6 


A-i«a 

A-359 
A-360 
A-361 


20^ benzene BOjt alkylate 
tOf benzene + 60% alkylate 
eof benzene -t- 40% alkylate 
BOf benzene 4- 20% alkylate 


3.92 
(d) 
(d) 
(d) 


120 
126 
143 
164 


156 

lee 

166 
170 


190 
180 
177 
17S 


200 
186 
179 
176 


858 
845 
819 
188 


345 

333 
324 
893 


356 
348 
349 
346 


0.7 

.8 
.6 
.6 


0.3 
1.2 
..9 
.6 


A- 169 
A-963 
A-364 
A-366 
A-310 


20)1 benzene 4- BOjt one-pass stock 
iOji bensene + 60% one-pass stock 
60f benxcne -f 40% one- pass stock 
a<^ beiucne 4- S0% ona-pass stock 
Bensene 


4.06 

(d) 

(d) 

(d) 

0 


107 
117 
12S 
143 
170 


134 
147 
133 
164 
173 


170 
171 
173 
173 
173 


1B2 
179 
177 
175 
17S 


282 
273 
227 
191 
174 


381 
SIS 
314 
316 
175 


316 
326 
330 
330 
346 


0.3 
.5 
.4 
.4 


0.9 
1.0 
1.1 
.8 
.8 



^tlmated by cIurbb In refraative Index followlnc adsorption on silica gel. Correction nadc fer olefins. 

^Calcvlated by using average molecular weight from distillation curve (Vntversal Oil Products 

Method H-173-40). 
"cloudy. 
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KOCES km FOR eVB. BLEHSS - ContllUMd 
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Pud 


Spaclfle 
gravity 
at 60° P 


Ooppar- 

diah 

gum 

W , 
100 ml) 


Raid 

Tapor 

praaaura 

(Ib/aq 
in.) 


Aronatles* 
(pareant 
by volinia) 


Preazlng 
point 
CP) 


Hydrogan- 

oarbon 

ratio 


Hat heat 

of eon- 
buatlon 
(BtuAt>) 


Refraetlva 
index 

at 68^ F 


Bronina 

nunbar 

(eg/g) 


Olefins** 
(percent 
by weight) 


A-138 
A- 140 
A-141 


0,71S 
.716 
.715 




5.B 
5.0 
4.5 










1 .3992 
1.3997 
1.4002 




















g 




























A-367 
A-360 
A-369 
A-370 


0.703 
.707 
.710 
.714 




4.4 

3.8 


















































3.1 
2.9 
































A-371 


0.737 






















6.5 
















A- 372 


.732 




5.5 
































A- 373 


.727 




4.6 
































A- 3 7* 


.722 




































A-20S 


.715 


6 


2.7 


Nona 


Below -76 


0.188 


19,200 


1.4009 




X 7 


A-14a 
A- 444 
A-445 
A- 4 46 


0.746 
.775 
.80S 
.824 




5.3 
4.2 
3.0 
2.2 


26.4 


Balow -76 






1 .4180 
































































A-149 
A- 262 
A- 263 
A- 264 


0.731 
.768 
.799 
.821 




3.9 
3.0 
2 2 
l'.9 


20.5 , 


Below -76 






1.4132 
































































A-150 


0.767 




6.5 


42.3 


Below -76 






1.4333 
















A- 266 


.703 




5.2 
































A- 267 


.800 




4.4 
































A- 268 


.838 




2.4 


































A-237 


.867 


2 


.5 




-40 


0. 106 


17 , 600 


1 .4959 












A- 163 
A- 244 
A- 24 6 
A*247 


0.737 
.775 
.804 
.832 




5.3 
4.4 

3.2 
2.0 


25.6 
43.0 

62 . 0 


Below -76 
Below -76 

^Bclow -76 
^Below -76 






1 .4169 
1.4363 
1 .4 538 


















































A-164 
A-249 
A- 250 
A-2S1 


0.732 
.767 
.787 
.831 


3 


4.0 

3.2 
2.6 


19.7 
39.0 


Below -76 
Below -76 
Below -76 
Balow -76 






1.4122 
1.4320 




























1.4 




























A-165 
A-S63 
A-254 
A-25S 
A-23S 


0.769 
.767 
.616 
.8S6 
.863 




6.4 
5.3 
5.8 
2.4 
.3 


40.0 


Below -76 
"Below -76 
Below -76 
Balow -76 
■Balow -76 






1.4325 












































3 




0.113 


17,800 


1.4903 














A-170 
A-342 
A-343 
A-344 


0.748 
.772 
.623 
.844 




6.0 
5.6 
4.6 
4.2 


26.0 


-36 






1.4175 
































































A- 168 
A-369 
A-360 
A-361 


0.734 
.770 
.809 
.641 


4 


4.8 
4.7 
4.4 

3.7 


18.5 


-24 






1.4124 
































































A-169 
A- 363 
A-364 
A-36S 
A-210 


0.768 




7.0 


40.0 


-53 






1.4333 
















.622 
.641 
.660 
1 .663 




6.0 
6.2 
4.4 
3.6 
































1 


:::::::::: 


46 


0.084 


17,400 


1.4089 







^Approxiaiately 4 ■! TSL/gal, 

*At 14* F a aaall quantity of an iiapurity, probably water, aaparated and foxaed a aloud. When sample 
ira* dried ovar aodlwa, no aloud ranaation was obaerved to -76° F. 
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NACA MR No. EiiK27 

TABLE I • INSPBCTIOM DATA FOR PURE FUSL 



Fuel 


Fuel eonposttlon 


A.S.T.M. distillation data 


Components 


TEL 

con- 

cen- 

tra- 

tlon 

(ml/ 

gal) 


Initial 
boiling 
point 
(°F) 


io;6 

point 
(°F) 


40^ 

point 
(OF) 


5096 

point 

(°F) 


90% 

point 

CF) 


Final 
boil- 
ing 
point 
(°F) 


Sum of 
10 and 
50i 
points 
(°F) 


Resi- 
due 
(per- 
cent ) 


Lose 
(per- 
cent ) 


A-14S 

A-322 
A- 323 
A-324 


20< toluene 4- 60^ VBS 

60^ toluene -t- iOi VBS 
BO^ toluene + 20)6 VBS 


4.10 

(d) 
(d) 


122 
126 
135 
14 a 


167 
163 
179 
203 


186 
193 

206 
222 


194 
201 
215 
224 


230 
231 
230 
230 


294 

282 
256 
252 


951 
364 
394 
427 


0.6 

'.5 
.1 


0.9 

• 6 

i!o 

.9 


A- 14 6 
A-326 
A-327 
A-328 


20)1 toluene + BO^ sDcylete 
idfi toluene 4- alkylate 
GOji toluene 4- 40> allcylate 
00% toluene + 20^ allcylate 


3.96 

(d) 
(di 
(d) 


118 
119 
131 
155 


172 

185 
203 
216 


216 

221 
223 
226 


223 
224 

225 
227 


254 
241 

235 
231 


349 

354 
311 
263 


395 
409 
428 
445 


1.0 
.8 

i!i 


0.5 
.7 

j_ 

.'l 


A-147 
A-33e 
A-333 
A-334 

A-232 


20f toluene + BOf one-pass stock 
40j( toluene ^ 60% one-pass stock 
60i( toluene + tOf one-pass stock 
SOjf toluene + 20% one-pass stock 

Toluene 


4.05 

(d) 
(d) 
(d) 
0 


106 
119 
119 
138 
224 


140 

158 
180 
209 
226 


192 
212 
223 
226 
226 


213 
224 
228 
228 
226 


274 
259 
246 
244 
227 


320 
322 
313 
286 
228 


353 
382 
408 
437 
452 


0.6 
.3 
.5 
.3 
None 


0.9 
1.2 
.7 
.5 
.8 


A- 171 
A-337 
A- JIB 
A-339 


20)6 MTB ether + BOH VBS 
40i6 ¥TB ether + 60% VBS 
60% fWB ether + 40% VBS 
80% MTB ether + 2C^ VBS 


3.99 
(d) 
(d) 
(d) 


117 
120 
119 
124 


138 
135 
130 
130 


157 
147 
138 
134 


165 
152 
142 
136 


222 
194 
190 
153 


294 

282 
263 
242 


303 
287 

272 
266 


0.6 
.8 
.7 
.7 


1.2 
1.0 
.8 
1.1 


A- 172 
A-34e 
A-340 
A-S&O 


20)( MTB ether -f 80% allcylate 
4Q)t HTB ether -t- 60i alkylate 
60% MTB ether ■•■ 4Qf alkylate 
SOgC MTB ether + 20% alkylate 


4.02 

(d) 
(d) 
(d) 


114 
116 
120 
124 


144 

134 

132 
130 


181 
155 
142 

135 


200 
167 
147 
137 


262 
251 
240 

191 


346 

333 
316 
304 


344 

301 
279 
267 


0.8 
1.0 
1.1 
.6 


1.2 
1.0 
.9 
.9 


A-173 
A-3S2 
A-353 
A-S64 

A-ese 


20)6 MTB ethei* + 80jC one-pass stook 
40ji MTB ether + dOjL one-pass stook 
cot MTB ether -f 4M one-pass stock 
eo/l MTB ether -+ SOf one-pass stock 
MTB ether 


4.04 

(d) 

(d) 

(d) 

0 


106 
110 
114 
121 
125 


127 
126 
127 
128 
128 


152 
143 
136 
135 
129 


165 
150 
140 
134 
129 


278 
273 
262 
170 
130 


321 
318 
916 
301 
193 


292 
276 
267 
262 
257 


0.4 
.6 
.6 
.5 
None 


1.4 
1.5 
1.4 
1.0 
1.0 



"Estimated by change in refractive index following adsorption on silica gel. Correction made for olefins. 
^Calculated by using average molecular wel^t from distillation curve (Universal Oil Products 
Method H-179-40). 
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NACA MR NO. E4K27 

STOCKS AID rOR FOIL UOIDB - Concluded 



Kual 


Speolfle 
gravity 
at 6CP F 


Copper- 
dlah 

100 nl} 


Raid 
Tapor 
pressure 
( ID/ sq 
In.) 


Aroma tles^ 
( pcrocxit 
by ▼oluaa ) 


PreeElng 
point 
(op) 


Hydrogen- 
carbon 
ratio 


Net heat 

of com- 
bustion 


Refract Ive 
Index 

"D 
at 68° F 


Bronlne 
number 

(cg/g) 


Olefins'" 
(percent 
by weight) 


A-i4e 

A-322 
A-323 
A-324 


0.746 
.760 
.792 
.B23 




6.5 
5.1 
4.0 
2.6 


26.2 


Beloar -76 






1.4178 
































































A-146 
A-3S6 
A-327 
A- 326 


0.733 
.766 
.800 
.832 




4.0 

3.3 
2.6 
2.0 


19.8 


Below -76 






1.4126 
































































A-147 
A-332 
A-333 
A-334 
A- 232 


0.766 
.793 
.817 
.848 
.871 




6.6 
5.1 
3.9 
2.3 
1.1 


44.0 


Below -76 






1.4333 
















































1 




Below -76 


0.096 


17,500 


1.4962 












A- 171 
A-337 
A-338 
A-339 


0.721 
.726 
.731 
.738 




5.8 
7.1 
7.3 
7.3 




Below -76 






1 .3924 


































































A-172 
A-348 
A-34S 
A- 350 


0.709 
.717 
.786 
.736 




5.7 
6.6 
6.8 
7.2 




Below -76 






1 .3876 


































































A- 173 
A-352 
A-353 
A- 354 
A-236 


0.742 
.744 
.744 
.745 
.747 




7.6 
7.6 
7.6 
7.4 
8.8 




Below -76 






1.4090 


















































None 




Below -76 


0.201 


15*200 


1.3697 













'^Approxlaiataly 4 ml 

NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 



NACA HR NO. E4K27 



TABLE II - PERFORMANCE RATINGS OBTAINED IN F-3 ANTl P-4 ENGINES 

For each fuel therfc are three rows of values: "Hae flrat row is imep, Ib/aq In.; the second row for 
"F-3 ratings Is octane number or tetraethyl lead In S-3 reference fuel, ml/gal; the second row for 
F-4 ratings is percentage S-3 reference fuel In M-4 referenoe fuel or tetraethyl lead in S-3 refer- 
ence fuel, ml/gal; the third row Is performance number. The following abbrevia- 
tions are used throughout the table: VBS for virgin base stock; alkylate for aviation alkylate: 
one-pass stock for one-pass catalytic stock; and OTB ether for methyl tert- butyl ether J] 



Fuel 


Fuel composition^ 
(by volume) 


F-3 
rat ings 


P-4 ratings 


Puel-alr ratio 


0.065 


0.070 


0.085 


0.095 


0.100 


0.110 


A-36S 


VBS 




73 
96.6 
91 


83 
99.8 

99 


122 
0.08 
103 


137 
99.8 
99 


141 
99.0 
97 


143 
97.8 
94 


90.7 

75 


A-iia 


50J( alkylate + SQjC VBS 


98.8 

96 


86 
0.10 
104 


99 
0.19 

107 


143 
0.34 

111 


159 
0.33 

111 


162 
0.29 
110 


165 
0.24 

109 


A-35S 


Alkylate 


0.64 

119 


104 
0.55 

117 


129 
0.93 
124 


176 
1.57 
134 


190 
1.71 
136 


195 
1 .87 

137 


201 
2.14 
140 


A-152 


30i( one-pass stock i- 70^ VBS 


90.6 

75 


72 
93.8 
84 


71 
90.0 
78 


116 
100 
100 


130 
98.0 
94 


136 
97.5 
94 


145 
97.7 
94 


A-116 


50^ one-pass stock -I- 50% VBS 


90.9 

76 


64 

88.6 
76 


76 
93.1 
S4 


116 
100 
100 


137 
0.01 

101 


145 
0.01 
101 


156 
0.06 
103 


A-119 


80^ one-pass stock + SOjC VBS 


9S.7 

79 


67 
90.6 

78 


76 
93.1 
84 


114 
99.2 

97 


142 
0.09 
104 


154 
0.16 

106 


165 
0.24 

109 


A-iaz 


3a)( one-pass stock 4. 70!( alkylate 


0.15 

106 


82 
100 
100 


103 
0.26 
110 


152 
0.45 
114 


172 
0.58 
117 


178 
0.75 
121 


182 
0.83 
123 


A-117 


50^ one-pass stock + BOf alkylate 


100 
100 


76 
96.3 
91 


91 
0.06 
103 


143 
0.34 

111 


167 
0.44 
114 


176 
0.58 
117 


1B6 
1.17 

129 


A- 121 


BOjC one-pass stock + 20f alkylate 


96.3 

88 


72 
03.8 
84 


79 
95 
96 


123 
0.09 
104 


149 
0,19 
107 


160 
0.26 
110 


177 
0.4B 

115 


A-410 


One-pass stock 


93.4 

81 


73 
96.6 
91 


83 
99.8 
99 


125 
0.12 
105 


151 
0.16 
106 


164 
0.28 
110 


179 
0.49 

115 


A-136 


20i trlptane + 80^ VBS 


94.2 

83 


74 
96.0 

88 


90 
0.05 

102 


134 
0.23 

108 


155 
0.27 
110 


162 
0.27 
110 


167 
0.28 

110 


A- 137 


40^ trlptane + 60< VBS 


0.18 
107 


100 
0.43 

114 


119 
0.55 

117 


164 
0.96 

125 


191 
1.76 
136 


201 
2.07 

139 


205 
2.07 
139 


A- 138 


eojT trlptane -1- 40!C VBS 


0.67 
120 


117 
1.20 
129 


142 
1.58 
134 


224 
5.54 
160 


260 


264 


269 


175 


175 


175 


A-S72 


2af trlptane + eof alkylate 


i.oe 

127 


90 
O.IB 
106 


126 
0.88 
123 


185 
2.13 
140 


213 
3.17 
140 


225 
3.79 
162 


237 
4.57 
156 


A-S79 


40J{ trlptane + 60^ alkylate 


2.43 
142 


98 
0.38 
113 


126 
0.88 
123 


225 
6.69 
160 


262 


274 


283 


177 


182 


184 


A-e74 


eoX trlptane -f 40)C alkylate 


2.70 
14S 


111 
0.90 
124 


169 
e.76 
145 


276 


316 


326 


334 


196 


213 


216 


218 


A-276 


eOjl trlptane -f 20gt alkylate 




139 
2.59 
144 


190 
6.90 
161 


314 








3.06 
147 





















Baeh fuel eontalna approxlnately 4 ml TEL/gal . 
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NACA MR No. EUZ7 l3 



TABLE II - PERromuNCB RATIKGSS OBTAINED IS F-3 AMD F'-4 ENCIKES - Continued 



Fuel 


Fuel coaiposition^ 
(by volume) 


P-3 
ratings 


P-4 ratings 


Fuel-air ratio 


0.065 


0.070 


0.065 


0.095 


0.100 


0.110 


A-27S 


20f trlptane + BOf one-p«sa stock'' 




66 
90.0 
77 


72 
90.7 

78 


117 
0.01 
101 


146 
0.14 

105 


160 
0.26 
110 


186 
1.17 
135 


9B.B 
86 


»-277 


*Ojt trlptane + 60f one-pass stoek^ 


o.oa 

103 


Bl 
99.4 

99 


89 
0.05 
101 


139 
0.29 
111 


176 

o.ee 

124 


195 
1.77 

136 


231 

s.e« 

152 


A- 876 


S0j6 trlptane + 40jC onct-pass stocjc^ 


0.48 

115 


100 
0.43 
114 


109 
0.36 
113 


171 
1.36 
131 


218 
3. 52 
150 


244 
162 


291 
190 


A- 279 


aof trlptane + 20f one-pass stock'' 




126 
1.63 
134 


147 
1.82 

137 


290 


361 


391 




i.eo 

136 




















A-S71 


Trlptane** 


3.30 
149 


204 


262 


"393 








191 






















A-S97 


20!£ dllsopropyl + BOf VBS 


96.6 
90 


77 
96 .6 
91 


91 

O.oa 

103 


132 
0.20 
108 


149 
0.19 

107 


154 
0.18 

106 


165 
0.04 

101 


A- 398 


40^ dllsopropyl + 60^ VBS 


0.09 
103 


01 
99.4 
96 


96 

o.ie 

106 


143 
0.34 

112 


167 
0.44 
114 


175 
0.50 
116 


180 
0.87 
120 


A-399 


60^ dllsopropyl + 40f( VBS 


0.33 
111 


96 
0.33 
111 


108 
0.34 
112 


163 
0.90 
124 


187 
1.55 
134 


197 
1.86 
137 


207 
2.21 
141 


A-400 


apjC dllsopropyl + 20^ VBS 


1.17 
128 


111 
1.10 
127 


141 
1.S6 
134 


202 
3.23 
148 


226 
4.14 

153 


236 
5.07 
158 


250 


163 


A- 4 05 


20^ dllsopropyl BOf alkylate 


0.90 
124 


125 
1.78 
136 


146 
1.78 

136 


192 
2.58 
144 


210 
2.97 
146 


217 
3.21 
14B 


222 
5.24 
148 


A-406 


40j{ dllsopropyl -f 60)S alkylate 


1.45 

1S2 


138 
2.47 
145 


158 
2.67 
144 


206 
3.40 

ISO 


227 
4.29 
154 


234 
4.80 

156 


840 
5.00 
157 


A-407 


60^ dllsopropyl + 40)( alkylate 




132 
1.91 
138 


154 
2.29 
141 


SI 2 
3.87 
152 


240 

162 


252 
167 


263 

171 


1.40 

132 


A-40a 


BOf dllsopropyl -f SOf alkylate 




136 
2.24 
141 


162 
3.05 
147 


226 
5.85 
161 


261 
176 


275 

lez 


292 
190 


2.10 
139 


A-401 


20jC dllsopropyl + BOf one-pass stock 




79 
98.1 
95 


89 
0.05 
102 


132 
0.20 
106 


163 
0.39 

113 


177 
0.67 
120 


195 
1.60 
134 


96.1 
08 


A-402 


40)( dllsopropyl -i- 60^ one-pass stock 




84 
O.OB 

loe 


99 

o.eo 
loe 


150 
0.43 
114 


177 
0.S5 
12s 


189 
1.48 
133 


209 
2.34 
142 


0.06 

102 


A-403 


60f dllsopropyl -f 40)( one-pass stock 




96 
0.33 
111 


114 
0.44 

114 


165 
1.02 
126 


196 
2.00 
138 


210 
2.72 
145 


235 
4.29 
154 


0.24 

loe 


A-404 


8O9C dltaepropyl -f SOjt one-paas ctock 




120 
1.34 
131 


143 
1.65 
135 


197 
2.90 
146 


229 
4.67 

156 


245 

162 


272 
177 


0.68 
120 


A-SM 


Dllaeppopyl' 




147 
3.53 
ISO 


173 
4.11 
1S3 


246 


269 


304 


324 


2.41 
142 


176 


195 







Maeh fuel contains approoclaatcly 4 sd. TEL/gal. 

'Kaook-llnlted perfonsance of the engine with onc*'pa«s oatalytle stock was low on the day tbes* 



fuels were tested. 
*Istlaat«d value. 

"Values for knook-llnlted Imp were avcragaa iroa three eurvaa. NATIONAL ADVISORY 

COMMITTEE FOR AERONAUTICS 
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NACA MR NO. EUZ7 

TABLE II - FERFORHANCE RATINGS OBTAINED IN F-S AND F-4 ENGINES - Continued 



Fuel 


Fuel conposltion' 
(by volume) 


F-3 
ratlnfjs 


P-4 ratings 


T'uel-^Tr ratio 


0.065 


0.070 


0.085 


0.095 


0.100 


o.uo 


A-411 


20j{ naohexane * BOjl VDS 


94. S 
S4 


74 
95.0 

86 


86 
100 
100 


124 
0.10 
104 


142 
0.09 
103 


147 

o.os 

102 


150 
99.2 

9C 


A-412 


40g( naohexane + 80^ VBS 


0.05 
102 


81 
99.4 

98 


97 
0.17 

106 


138 
0.2Q 

110 


138 
0.31 
111 


164 
0.32 
111 


167 
0.2S 

110 


A-41S 


60g( naohexane -i- iOjl VBS 


0*36 
112 


93 
0.26 
110 


108 
0.34 

112 


159 
0.67 

120 


178 
1.03 

126 


103 
1.17 

128 


167 
1.26 

130 


A-414 


oof neohexane 4- BO% VBS 


2.00 
138 


100 
0.75 
121 


130 
1.06 
127 


162 
1 .95 
138 


203 
2,48 
143 


208 
2.57 
143 


210 
2,41 
142 


A-41S 


20)( neohexane + BOjC alkylate 


1 .10 
127 


112 
0.95 
185 


130 
1.06 
127 


172 
1.41 

132 


193 
1 .85 
137 


199 
l.'JS 
138 


202 
1.91 
138 


A-416 


40J( neohexane + 60^ alkylate 


1 ■ 50 
133 


118 
1.25 

130 


137 
1.38 
131 


las 

2.19 
140 


203 
2.48 
143 


207 
2.50 
143 


209 
2.35 
142 


A-417 


60f neohexane + 40^ alkylate 


2,57 
143 


124 
1.53 
133 


146 
1.78 
136 


196 
2.78 
145 


212 
3.1C 
147 


215 
3.07 
147 


216 
2.83 
145 


A- 418 


BOf naohexane + 20^ alkylate 


3.3E 
149 


137 
2.35 
142 


158 
2,67 
144 


208 
3.61 
151 


224 
3.03 

152 


227 
3.93 
152 


226 
3.52 
150 


A-420 


20^ neohexane + 80^ one-pass stock 


96 .6 

90 


79 
98.1 
95 


95 
0.14 

1 05 


146 
0.38 

113 


171 
0.50 
116 


180 
0.92 
124 


190 
1 .38 
131 


A-421 


40g( neohexane + 6Cff one-pass stock 


0.10 
104 


86 
0.10 
104 


107 
0.33 
111 


165 
1.02 
12C 


190 
1.70 
135 


197 
1.36 

137 


203 
1.96 
138 


A-422 


60)( neohexane + 40( one-pass stock 


0.33 

111 


106 
0.75 
121 


138 
1.43 

132 


192 
2.58 
143 


210 
2.97 
146 


215 
3.07 
147 


217 
2.90 
146 


A-423 


oof neohexane -I- 20jl one-pass stook 


1.66 
135 


132 
1.91 
138 


162 
3.05 
147 


214 
4.Q0 

163 


230 
4.72 

ise 


233 
4.C7 

166 


234 
4.14 

153 


A-3M 


Neohexane' 


D • W 

161 


159 
4.76 
156 


187 
S.S8 
160 


230 
163 


240 
162 


242 
5.87 
161 


243 
5.43 

159 


A- 123 


209( isopentane 4- BOf VBS 


94.4 
B8 


72 
93.8 

84 


87 
0.02 
101 


127 
0.14 

106 


141 
0.07 
103 


146 
0.03 

101 


149 

98.9 
99 


A- 124 


40t Isopentane + BOf VBS 


99.1 
97 


80 
98.8 
96 


99 
0.20 
106 


139 
0.29 
110 


151 
0.21 
106 


156 
0.18 
107 


159 
0.12 
105 


A-134 


eogt Isopentane * *0f VBS 


0.23 

loe 


87 
0.12 
105 


112 
0.41 
114 


153 
0,46 
114 


168 
0.46 
114 


172 
0.45 
114 


174 
0.42 
113 


A-376 


tOf Isopentane SQjf alkylate 


0.92 

124 


121 
1.39 

131 


144 
1.69 
13S 


186 
2.19 
140 


201 
2.34 
142 


204 
2.29 
141 


204 
2,00 

138 


A-376 


40)1 Isopentane + aojt alkylate 


0.99 
125 


121 
1.39 
131 


144 
1.69 
135 


191 
2.52 
143 


203 
2.48 
143 


205 
2.36 
142 


204 
2.00 
138 


A-3ae 


20f isopentane aof one-pass stock 


96.8 

87 


78 
97.5 
94 


87 

o.oe 

101 


132 
0,20 
108 


160 
0.34 

111 


173 
0.47 

lis 


188 
1.29 

130 


A-3S9 


toll Isopentane + tOfl one-pass stock 


100 
100 


85 
0.07 
103 


97 
0.17 
107 


140 
0.30 
111 


168 
0.46 
115 


180 
0.92 
124 


192 
1.47 
133 



'Saoh fuel contains approxlnately 4 ml TEL/gal. 

•Values for knook-llBlted Inep were averaged trom two curves, NATIONAL AOVI SORV 



COKWITTEC FOB AERONAUTICS 



NACA MR NO. EHK27 

TABLE II - PERFORMANCE RATINOS OBTAIHBD IN P-3 AND F-4 EMGINSS - Continued 



15 



Pual 


Piwl eoBposltion* 
(by Vvlum*) 


P-3 
ratings 


F-4 ratlnf^s 


Puel-alF ratio 


0.065 


0.070 


o.oes 


U.095 


0.100 


0.110 


A- 139 


ZOf hot-aeld octane + SOgC VBS 


94.3 

8S 


70 
92.6 
89 


83 
98.0 
94 


128 
0.15 
106 


147 
0.16 
106 


161 
0.11 
106 


154 
0.02 
101 


A-140 


4ag{ hot-aold octane + 6Q)( VBS 


100 
100 


74 
95.0 
94 


89 
0.03 
131 


143 
0.34 
111 


168 
0.46 
114 


173 
0.47 
115 


179 
0.58 
117 


A- 141 


60gC ho^-aold octane 4 4C9( VBS 


0.18 

X07 


84 

O.OS 

102 


106 
0.31 
111 


165 
1.02 
126 


191 
1.7S 
136 


198 
1.91 
138 


207 
2.21 
140 


A-367 


20){ hot-Bcld octane 4 BOfC alkylate 


0.82 
123 


121 
1.39 
131 


142 
1.60 
134 


188 
2.32 
141 


206 
2.68 
144 


210 
8.72 
145 


215 
2.76 
145 


A-3G8 


4a){ bot-aeld octane alkylate 


0,72 

1 OI 


125 
1.58 
134 


148 
1.87 
137 


200 
3.10 
147 


219 
3.59 

ISO 


226 
3.06 
152 


235 
4.29 
154 


A-369 


eOjC hot-aeld ootane + *Of alkylate 


0.80 
124 


129 
1,77 
136 


154 
2.29 
141 


216 
4.31 
154 


240 
168 


248 
164 


257 
168 


A-370 


BOgC hot-acid octane + 20f alkylate 


0,72 
121 


129 
1.77 

136 


154 
2.29 
141 


238 


269 


276 


280 


169 


182 


183 


182 


A-371 


20^ hot-aold octane -f BOf one-pass 
fitock 


95.1 


80 
88.8 
95 


90 
0.06 

102 


138 
0.28 
110 


170 
0.49 

115 


135 
1.30 
130 


206 
2.14 
140 


A- 372 


iOf hot-aeld octane + 60ft one-pass 
stock 


100 
100 


88 
0.14 

105 


97 
0.17 
107 


154 
0.48 

115 


192 
1.80 
136 


2oa 

2.57 
143 


229 
3.73 
151 


A-373 


60^ hot-aeld octane + 40j{ one-pass 
stock 


0.18 

f 


90 
0.19 
107 


101 
0.23 

, 108 


164 

0.96 
125 


203 
2.48 
143 


220 
3.43 
149 


245 
6.71 
160 


A-374 


SOjl hot-aeld octane 4- 20)C one-pass 
stock 


0.45 

^1 0 


99 
0.41 
114 


116 
0.45 

115 


187 
2.26 
141 


224 

3.93 
152 


240 
5.60 

160 


268 
175 


A-330 


Hot-aeld octane* 


1,06 
12V 


131 
1.86 
137 


159 
2.76 
145 


250 


289 


304 


317 


178 


195 






A-867 


20J( mixed xylenea ■¥ aof VBS 


92.6 
79 


68 
91 .3 

79 


78 
94.7 

86 


114 
99.2 
97 


132 
98.7 
96 


138 
98.1 
94 


148 
98.6 
96 


A-268 


40g{ Blsed xylenes -t- 60f TBS 


95.6 

DO 


69 
91.9 

80 


78 
94.7 
86 


117 
0.03 
101 


147 
0..16 
106 


160 
0.26 

110 


182 
0.83 
123 


A-8SB 


aaf nixed xylenes + 40)( VBS 


95.3 
06 


74 
96.0 

87 


85 
99.3 
99 


146 
0.38 
113 


194 

1.90 
137 


216 
3.14 
148 


253 
165 


A-260 


SOgC nixed xylenes -f SOit VBS 


0.04 

101 


84 
0.06 

loe 


95 
0.14 

106 


214 
4.0O 

153 








A-S61 


SOjC Blxad xylenes + 80)( alkylate 


o.se 

116 


88 
0.14 
106 


101 
0.83 
108 


168 
0.66 
119 


194 
1.90 
137 


208 
8.87 
149 


827 
3.69 
160 


A-SG8 


iOf Bilxcd xylenes + SOgt alkjAate 


0.27 
110 


88 
100 
100 


96 
0.14 
106 


163 
0.46 
116 


806 
2.69 
144 


262 
167 


287 
187 


A-S63 


SOK Blxed xylenes + 40^1 alkylate 


0.14 

106 


85 
0.07 
lOS 


98 
0.19 

107 


' 181 
1.89 
137 


874 
18S 






A- 864 


aaH idxsd x^anes * ZOft alkylate 




87 
0.18 
105 


109 
0.87 
110 


860 


336 


370 




0.87 

110 




IBS 









*BBieh (tel conkatiis apprcKlaiately 4 m1 lEfVkal. 

"Vaauea fop knoelfllaltad Insp wciw amraced flran two curves. NATIONAL ADVISORY 

COMMITTEE FOR AERONAUTICS 



NACA MR No. E4K27 



TABLE II - PERFORMANCE RATINGS OBTAINED IN P-3 AND F-4 ENGINES - Continued 



Fuel 


Fuel coniposltlon^ 
(by Volume) 


P-3 
ratings 


F-4 ratings 


Puol-air ratio 


0.065 


0.070 


0.085 


0.095 


0.100 


O.llO 


A-e66 


20^ mlxsd xylenes + 00^ one- pass 
stock'' 




71 
93.1 
83 


74 

92.0 
81 


111 
97 .9 
94 


138 
0.03 
101 


151 
0.11 

lOS 


178 
0,50 

lie 


94.7 
84 


A-E66 


40^ mixed xylenes + 60!£ one-pass 
stock'' 


97,5 

92 


80 
98.8 
95 


86 
100 
100 


133 
0.21 

108 


172 
0,58 
118 


196 
1 .81 
136 


246 
5.86 
161 


A-267 


60ji mixed xylenes + 40^ one-pass 
stock'' 


98.8 
96 


95 
0.31 
111 


100 
0 .22 
108 


184 
2 .06 
139 


2 51 
169 


282 
187 


339 




A- 268 


80^ mixed xylenes +■ SOfl one-pass 
stock'' 


0.16 

106 


102 
0.48 

115 


106 
0,31 
111 


351 
























A-256 


Mixed xylenes''''' 




105 
0.60 
118 


122 
0.69 

120 










0.92 
124 


























A-S45 


20^ ciumene + OOfo V3S 


92.4 

78 


67 
90.6 

78 


72 
90.7 

78 


98 
92 . 5 

82 


123 

95 .7 

88 


134 

96.9 
01 


154 
0 . 02 

101 


A-244 


40!( eunene + 60^ VBS 


92.7 
79 


67 
90 • 6 
78 


70 
89 . 3 

76 


95 

80 


117 
93 ,7 
84 


130 

88 


160 
0* 14 

105 


A-346 


60$e cunene + 40^ VBS 


94 .2 

83 


67 
90.6 
78 


72 
90.7 
78 


94 
90.8 
78 


118 
94 ,0 

85 


132 
96 .3 

91 


174 
0.42 
114 


A-247 


80J( eumena + 20^ VBS 




77 
96.9 

91 


76 
93 .3 
84 


90 
89 ,2 
76 


120 
94 ,7 

86 


161 
0.11 
105 




96.0 

se 








A- 248 


20^ cumene + SOjC alkylate 


0.32 

111 


98 
0,38 
113 


102 
0.25 
109 


143 
0 .34 
111 


172 
0.58 
117 


187 
1 .39 
131 


215 
2 .76 
145 


A-249 


40ji cumene + 60^ alkylate 


0,11 
105 


71 
93 1 
84 


76 
93 3 
84 


113 
95 


148 

106 


171 
0 (44 
114 


233 
4 . 00 

153 


A-2S0 


609$ cumene + 40^ alkylate 


0,03 
101 


77 
96 . 9 
91 


76 
93 .3 
84 


94 

90.8 
78 


124 
96 . 0 
90 


149 

0 ■ 08 
103 


277 


180 


A- 251 


ao;S cumene 4 20^ alkylate 




74 
95,0 

87 


73 
91 ,3 

80 


86 
87 5 
73 


114 
92 7 
82 


160 
0 26 

iio 




97.7 

93 








A- 252 


20^ cumene -f- BOjl one-pass stock 


93.0 

80 


70 
92,5 

82 


69 
88.6 
75 


91 
89,6 

76 


120 
94.3 

85 


137 
97,8 
93 


175 
0.44 
114 


A-353 


40)C cunene + 60^ one-pass stock 


93.6 

82 


70 
92.5 

82 


67 
87 .4 
74 


75 
82 .9 

67 


95 
86,3 
72 


112 
90.0 

77 


168 
0.30 

111 


A-254 


60!( cumene + tOf one-pass stock 


93.0. 

00 


66 
90.0 

78 


62 
84.0 

68 


65 
78,8 
62 


81 
61,3 

65 


94 
84,4 

69 


153 
100 
100 


AI-2SS 


80jC cuBcne-+ ZOji one-pass stock 




66 
90.0 

78 


63 
84,8 

69 


70 
80,8 
64 


98 
87.5 

74 


141 

99,1 
98 




95.0 

85 






A-240 


Cumene'' 


95.0 

85 


77 
96,9 

91 


75 
92,7 
83 


87 
87.9 
74 


122 
95,3 
88 







'Sach fuel contains approximately 4 ml TEL/gal, 

''Knock-limited performance of the encine with one-paca catalytic stock was low on the day these 

fuels were tested, 
Values for knoek-llmlted laep were averaged from three curves. 
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TABLE II - PERPOBMAKCE RATIKGS OBTAINED IN F-3 AND F-1 ENGINES -Continued 



Fuel 


Fuel conposll' lon^ 


F-3 
ratings 


F-4 ratings 


Puol-alr ratio 


0.065 


0.070 


0.085 


0.096 


0.100 


0.110 


A-341 


SOf benzene + BOf VB3 


91.4 

76 


78 
97.5 

93 


85 
99.4 

97 


134 
0.22 

108 


155 
0.27 
110 


162 
0.29 

110 


168 
0.30 
111 


A-34e 


40^ benzene -f- eof VBS 


92.4 

78 


81 
99.. 4 

97 


89 
O.OS 
102 


146 
0.37 

112 


178 
1 .03 

120 


190 
1.63 
134 


206 
2.28 
141 


A- 343 


60^ benzene + 4C9( VBS 




78 
97.5 

93 


85 
99.4 

97 


244 


346 


384 




94.2 

83 




173 














A-344 


80g( benzene + 20^ VBS 


96.2 

88 


98 
0.30 
113 


115 
0.45 

116 


































A-358 


SOf benzene -I- BO)t alkylate 


0.43 
114 


117 
1 .20 
129 


127 
0.92 
124 


182 
-.95 
127 


212 
3.10 
147 


222 
3.57 

150 


234 
4.14 

153 


A-359 


40!i benzene SCft alkylate 


0.12 

105 


102 
0.48 

lis 


112 
0.41 
114 


182 
1 .95 

137 


230 
4 .72 

156 


253 


168 


295 


192 


A-360 


6p^ benzene -1- 40^ alkylate 


100 
100 


102 
0.48 
116 


110 
0.38 
113 


336 


...... 























A-361 


80^ benzene -i- 20^ alkylate 




119 
1.30 

130 


178 
4.63 

156 










98.3 
94 


























A-362 


20^ benzene 4- 8O9C one-pass stock 


93. B 

OS 


77 
96 .9 
91 


06 
100 
100 


142 
0.33 

111 


172 
0.58 

118 


134 
1 .25 

130 


203 
1 .96 

138 


A- 363 


40^ benzene + 60^ one-pass stock 


92,0 

78 


82 
100 
100 


79 
95.3 

88 


160 
0,73 
121 


213 
3.17 
148 


238 
5.33 
159 


264 
172 


A-364 


60^ benzene + 4O3C one-paaa stock 


91.5 
77 


68 
91 .3 

80 


72 
90.7 

78 


191 
2.52 
143 


2 54 


280 


328 


172 


136 






A-36S 


BOli benzene -i- 20st one-pass stock 




94 
0.29 
110 


93 
0.11 
105 










93.0 
80 


























A- 340 


Benzene* 




199 












87 
6S 












186 


196 


















A-3S1 


eoji toluene + BOi VBS 


93.7 

02 


85 
0.07 
103 


96 
0.16 

106 


137 
0.26 

110 


156 
0.29 

110 


164 
0.32 
111 


172 
0.27 
110 


A-see 


40je toluene + ecgC VBS 


95.1 

OS 


92 
0.24 

109 


96 
0.16 
106 


175 
1.57 
134 


220 
4.43 

iS5 


24S 

162 


266 
173 


A-323 


60^ toluene + 40^ VBS 


97.0 

91 


88 
0.14 

105 


95 
0.14 

105 


204 
3.36 
149 


303 


346 


425 








A-324 


80^ toluene -l- 20< VBS 




101 
0.45 
115 


113 
0.42 
114 


340 








98.8 
96 

























*BMh fuel contains approxlaately 4 wl ISL/g/tl, 

'Valuaa for knoak-llmltcd lawp were wercEad fran t»o eupvea. 
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TABLE II - FERFORHANCB RATINCS OBTAINED IN F-3 AND P-4 ENGINES - Conelud»4 



Fuel eoiiposltion* 



F-5 
ratings 



F-4 ratings 



Fuel-air ratio 



0.070 



0.085 



0.100 



A-32S 



tafl toluene + BOf alkylate 



0.48 

115 



ISl 
1.39 

131 



139 
1.47 

132 



191 
2.52 
143 



221 
3.73 
151 



£32 
4 .53 
IS6 



A- 326 



40J( toluene -I- 60f alkylate 



0.54 

116 



108 
0.75 
IZl 



128 
0.97 

les 



223 
5.38 

159 



275 
186 



A- 327 



60^ toluene +4 0^ alkylate 



0.26 

109 



100 
0.43 
114 



105 
0.30 
HI 



A-52a 



BOf toluene ■¥ 20Jl alkylate 



0.16 

106 



108 
0.75 
121 



116 
0.47 

115 



A-J31 



20^ toluene + dO% one-pass stock 



95.1 

85 



80 
98.8 

95 



90 
0.06 
103 



137 
0.25 

110 



169 
0.47 

115 



184 
1.25 

130 



40^ toluene + 60% one-pass stock 



95.3 

86 



85 
0.07 
103 



92 
0.09 
103 



151 
0.44 

114 



202 
2.41 
142 



224 
3.72 

151 



eoH toluene + 40)( one-pass stock 



97.4 

91 



91 
0.21 
108 



95 
0.14 

105 



178 
1.73 

135 



270 
182 



319 



A- 334 



BOjl toluene + 20% one-pass stock 



0.10 
104 



102 
0.48 
115 



106 
0.31 
111 



A-S20 



Toluene^ 



0,57 

118 



134 
2.00 
13S 



140 
1.51 

133 



20% MTB ether + 30% VBS 



98.6 

96 



95 
0.31 

111 



101 
0.23 

108 



144 
0.30 

111 



170 
0.49 

115 



179 
0.92 
121 



A-337 



*a% MTB ether + 60^ VBS 



0.12 

106 



112 
0.95 
125 



113 
0.42 
114 



165 
1 .02 
126 



204 
2.55 
143 



223 
3.04 
151 



A-33B 



60^ MTB ether + iO% VBS 



0.92 
124 



192 
180 



1G3 
3.14 
148 



228 
162 



281 

190 



A-339 



80^ MTB ether + 20^ VBS 



2.61 
144 



A-347 



20% MTB ether + 80^ alkylate 



1.68 

135 



143 
3.06 
146 



155 
2.38 
142 



230 
163 



258 
174 



268 

178 



4055 MTB ether + 60% alkylate 



2.30 
141 



166 
5.43 
159 



174 
4.21 
154 



256 
183 



338 



A-949 



60% MTB ether + 40^ alkylate 



2.50 
143 



268 



229 
193 



A-350 



80^ MTB ether + S0% alkylate 



6.0 

161 



307 



A-351 



209( MTB ether 4- BO% one-pass stock 



96.1 

88 



87 
0.12 

105 



91 
0.08 

103 



144 
0.35 

112 



179 
1.10 

127 



194 
1.72 
136 



A-3S2 



iO% MTB ether + 60% one-pass stock 



0.14 

105 



113 
1.00 

126 



112 
0.41 
114 



163 
0.85 
123 



2 04 
2.55 
143 



225 
3.79 
152 



60% MTB ether -I- iO% one-pass stock 



0.47 

116 



185 
173 



160 
8.86 

lie 



230 
163 



289 
195 



319 



B0% MTB ether -f 20% one-pass stock 



1.00 
126 



237 
200 



A-335 



MTB ether'' 



>6.00 

> 161 



*Each fuel contains approximately 4 ml TEL/^al . 
Values Tor knook-llnlted Isiep were averaged frcn two 
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TABLE III - REPRODUCIBILITY OF THE F-1+ RATINC^ ENGIWE 



Item 


Fuel-air ratio 


0.0651 0.070 


0.075 0.085 


0.095 O.lOOj 0.110 0.120 


Virg: 


.n base stoc 


ic plus U ml ' 


[EL per gallon 


Average imep 
Mean deviation 
Percentage mean 
deviation 


l+.O 


82 

h,e 

5.9 


95 
5.2 
5.5 


118 
5.2 
h.h 


133 
h.2 

3.1 


137 
3.i4 
2.5 


ll;0 
2.1 

1.5 


136 

2.3 
1.7 


Aviation alkylate plus I4. ml ' 


'EL per gallon 


Average imep 
Mean deviation 
Percentage mean 
deviation 


112 
9.1 
8,1 


129 
8.2 

6,k 


1U7 
7.1+ 
5.1 


175 
6.8 

3.9 


193 
6.1 

3.2 


198 

5.1 
2.6 


200 
3.6 
1.8 


196 
1.7 


One-pass catal; 


/tic stock plus i| ml TEL per gallonl 


Average imep 
Mean deviation 
Percentage mean 
deviation 


75 
U.7 
6.3 


82 
h.l 

5.0 


95 
i+.5 


121; 

5.6 
i+.5 


153 
5.8 

3.S 


16^ 
5.0 
3.0 


181 
2.2 


I83 

3.3 
1.8 



'The knock- limited indicated mean effective pressures for one- 
pass catalytic stock plu9 U ml TEL/ gal (from figs. 3(c) and 
8(c)) mere Qmitted~"in making the calculations because the 
engine operation -was vinsatis factory v^hen these data were 
obtained. 
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Puel-alr ratio 

Figure 1. - Xnook-llalted perfomance of reference fuels and bracketed performance of base 
fuels as determined In an rating engine. 
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Fuel Perfotvsance 

number 

o s-3 + 6.00 ml TEL/gal l6l 
+ S-3 + 1^.00 ml TEL/gal I53 
X S-3 + 2.00 ml TEL/gal 138 
□ S-3 + l.?5 ml TEL/gal I30 
0 S-3 + 0.50 ml TEL/gal II6 
A S-3 100 
V 90 percent S-3 ♦ 10 

percent M-4 78 
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Puel-alr ratio 



Figure 1. - Concluded. 
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IHiel-alr ratio 
(a) Virgin basa stock plus 4 ml TCL per gallon. 

Plgurs 2. - Reproducibility of engine results obtained in an T-^ rating ertglne. 
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Fucl-alr ratio 
(b) Aviation alkylate plus <^ nl TEL per gallon. 
PlCuro 2. - Continued. 
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ruel-alr ratio 
(c) Cne-pacB catalytic stook plus ^ ml TEL per gallon, 
ngura 2. - Concluded. 
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3«K> 



3» 



300 



200 : 



s6o 



virgin 
Trlptane baee stock 
(percent) (percent) 



.^240 



— 100 

< 60 

□ 4o 

O 20 

A 0 



0 (from fig. 3(c)) 
40 

60 
go 

100 



All blend* contain h ml TEX 
per gallon. 
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Fual-aii* ratio 
(•) Blmda vitb virglB bMe stock, 
riguro 3. - Xnoek-llMltM perferaaaoo of 
TlrslB bos* Btook« aviation alkylato, ai 
F-* ratlac OBC&M. 



blonds of trlptan* (2.2,3-tFlmtliylbutan*) wltb 
Id eno-paaa eatalytlo atook as dotaiBlnsd in an 
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(a) Concluded. 

rigure 3. - Continued. 
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(b) Oonoludea. 

rigure 3. - OoBtlauad. 
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ruel-«lr ratio 
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(c) UanAs with one-pMS eatalytle stoOk. 
rigurs 9. - ContlMMA. 
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Pleura 3< ~ Oonelttded. 
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All blends contain k ml TEL 
per gallon. 
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(a) Blends with virgin base stock. 

Figure •)•. - Knook-llaltcd perforsuine* of blends of dUsoprop;, _ , 

bass •took, aviation alkylate, and one-i>ass eatalytlo stock as deteralnad In an F-4 rating 
engine. 
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(a) Concluded. 

Figure 4. - Oontinued. 
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Fual-alr ratio 
(b) BlMia* with aviation allgrlatt. 
Flgur* k» — Contlauad. 
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(b) Concluded. 

Figure lu - Continued. 
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Fuel-air ratio 
(c) Blands with oRe-pass catalytic stoek. 
rigtxte - ContlBuea. 
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(o) Concluded. 

Figure 4. - Condluded. 
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(•) BlMds vlth Tirgln b»s« stock. 

Plgur* 3. - Xnoek-llaltad parfonanea of blends of neohaxana (S.a-dlBathylbutane) 
basa Btoek, aviation alkylata, and ona-paas oatalytlo stock as dataxalnad in an 
angina. 
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(a) Concluded. 

Figure 5. - Continued, 



NACA HR No. EHK27 




.00 .09 .10 
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(t>) Blands with aviation alkylate. 
Figure 3. - ContlmMd. 
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(o) Blende with, one-pass catalytic stock. 
Figure 5. - Contlnttei. 
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(a) Blends with virgin base stock. 

Figure 6. - Knock-limited performance of blends of Isopentane (2-Qethylbutane} with virgin 
base stock, aviation alkylate, and one-pass catalytic stock as determined In an F-U ratine 
engine. ^ 
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(b) n«nd« with avlatlan allqrlat*. 
rlBure 6. - OantliwaA* 
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(c) Blends with one-pass catalytic stock. 
Figure 6« - Concluded. 
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(a) Blends vlth rlrgln base s took. 

riKiirc 7> - Knock-llBltad perforiaance of blends of hot-aeld octane with rlrgln tmse stock, 
aviation alkylate-, and one-pass catalytic stook as dcterained In an r-U rating engliia. 
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(a) Concludsd. 

Figure 7, - Oontlnued. 
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(b) Blenas with aviation alkylate. 
Flfur* 7. - Ooatlnuad. 
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(b) Concluded. 

Fleure 7. - (continued. 
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Fuel-alr ratio 
(c) Blands with one-pas9 eatalytlo atoek. 
Figure 7. - Continued. 
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(e) OoBeluded. 

FSCure 7. - Concluded. 
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. . Fuel-air rmtlo 

(a) Blends «ltb vlrKln bate stock. 

Ftgur* S. - Xnoek-llBtt ad parformanec of blanda of mixed xylenes with Tlrgln base stock, 
aviation alkylate, and one-pasc eatalytle stock as deternlned In an r-4 rating engine. 
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(a) Concluded. 

rigure 8 . - Oontlnued. 
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(b) Conoluded* 

Flcure 8« ~ Continued. 
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(e) BlenAs wltli ooe-pass catalytic stedt. 
Tigure 8. - Contlmied. 
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(a) Blandc with Ylrsln baa* ctook. 

rigura 9« - Xnoek-llnlted perforaanee of blands of ctuBcne (Isopropyllientana) with virgin baae 
stoek, aviation alkylata, and one-pas* oatalytle stoek ac aetemlned In an r-i| rating angina. 
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Ftguiw 9. - Cmtinii«a. 



.10 

Fuel-air ratio 



NACA MR Ho. EHK27 




.05 .06 .07 .08 .09 .10 • .11 .12 .13 .l**- .15 

Fuel-air ratio 

(b) Blends ifith aviation alkylate. 
Figure 9. - OontlnueA. 
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(ej Blends with one-pass oatalytlc stoek. 
Figure 9. - Oontintted. 
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(c) Concluded. 

Figure 9. - OoBcludad. 
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(a) Blends with Tlrgtn base stock. 

Figure 10. - Knook-llmlted performanee of blends of bencene with virgin base stock, 
aviation alkylate, and one-pass eatgajrtle stock as determined in an t-^ rating engine. 
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(a) Concluded. 

Figure lO. - Continued. 
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(b) Cooduded. 

Figure 10. - Coat&nued. 
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(c) Blends with one-pass catalytic stook. 
rigure 10* - Oentlnuecl. 
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(c) Concluded. 

Figure 10. - Concluded. 
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Fuel-air ratio 
(a) Blends with rlrEln base stock. 

Figure 11. - Xnook-llmlted porformance of blends of toluene (methylbenzene) with virgin base 
stock, aviation aljqrlate, and one-pass catalytic stock as determined in an rating 
enslne. 
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(a) Ooneluded. 

Figure 1X« - Oontlnusd. 
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(b) Blends vlth aviation alkylate. 
Figure 11. - Continued. 
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(b) Conclttied. 

Figure XI* - Continued. 
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(c) Concluded. 

Figure 11, - Concluded. 
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(a) BlenAs with Tirgin base stock. 

rigure 12. - Knoek-Ilalted performance of blends of methyl tert- butyl ether with virgin 
base stock, aviation alkylate, and one-pass catalytic stock as determined In an 
F-4 rating angin*. 
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(b) Blends with aviation alkylate. 
Figure 12, - Continued. 



NACA MR NO. E4K27 



110 



100 



(6 



.60 



,70 



60 



I 

M 

S 50 
c 



30 




Methyl tert -butyl Aviation 
ether alkylate 
(percent) (percent) 



100 

+ so 

D ho 

O 20 
0 



0 (from fig. 12(a)) 
?0 
kO 
60 
80 
100 



All blenfls contain 1+ ml TEL per gallon. 




(b) Ooneludad. 

rigure 12. - Continued. 
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(c) Concluded. 

Figure 12. - Concluded. 
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ruex-air ratio 

Figure 13, - Variation of percentage-mean deviation of knook-limlted Indicated mean effective 
pressure [(mean deviation/average Imep) x 1003 with fuel-air ratio as determined In an 
F-iV rating engine. (Calculated from fig, 2.) 
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